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10 OVERVIEW

This policy provides guidance on proper sediment sampling procedures (shallow and deep sample

collection).

2.0 PROCEDURE/POLICY

The following requirements are applicable to the collection of sediment samples:

Wear personal protective equipment required by the task/project Task Hazard Analysis.

Sampling equipment and supplies to be used for sediment sampling will be determined during the
task/project Field Readiness Assessment.

All sampling and mixing equipment will be decontaminated in accordance with SWP FSP-7.5,
“Decontamination Procedures.”

All sampling devices will be constructed from stainless steel materials. If liners are used for the
collection of samples for environmental analysis, the liner will be new and sealed in factory supplied
packaging upon arrival onto the site and will be composed of materials appropriate for task/project
data quality objectives (DQOs) (generally Teflon" or stainless steel).

Rope used to lower sediment collection devices in deep water will be new nylon or polyethylene
rope with a minimum diameter of % inch. If the sediment sampling device is lowered on extension
rods, the preferred rod material should be stainless steel.

Once collected, all sediment samples will be prepared, packaged and shipped in accordance with
SWP FSP-1.3, “Preparation of Soils for Environmental Analysis.” Liners used as sample containers
will be subject to similar requirements as soil containers except that the ends will be capped with
Teflon" lined caps and taped with electrical tape.

All equipment and procedures used to collect sediment samples will be documented in accordance
with SWP FSP-7.1, “Field Documentation.” An example Soil/Sediment Sampling Log is presented
in Exhibit 1.

COMMITTED TO ZERO ACCIDENT PERFORMANCE!
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2.2 Scoop and Spoon Sampling Procedure

2.2.1 Shallow Water Sediment Collection

The following general procedure is applicable to sediment sampling with scoops and spoons:

1.

“noA N

Unwrap the spoon/scoop and sample collection bowl and mobilize to the sediment sample location.
‘When wading to the location, approach the sampling point from the downstream direction. When
sampling from the edge of the water body, use caution to avoid knocking soils from the bank into
the water column.

Advance the spoon/scoop into the sediment, retrieve a sample and place into the collection bowl.
Repeat process until a sufficient volume of soil is collected.

Decant water from the collection bowl after sampling is complete.

Promptly return to the bank, scan the sample with the photoionization detector (PID) or other air
monitoring device as applicable or required by the task/project DQOs.

Prepare the sediment sample for laboratory analysis (refer to SWP FSP-1.3, “Preparation of Soils for

Environmental Analysis™).

2.2.2 Deep Water Sediment Collection

For waters that are too deep to wade and less than eight feet deep, spoons/scoops may be used if the

following general procedure is followed:

1.
2.

Attach the handle of a spoon/scoop to a piece of conduit using stainless steel hose clamps.

Mobile to the sample location by watercraft; or by accessing the location from a bridge, dock, or by
standing on the bank.

Unwrap the spoon/scoop and collection bowl; lower the spoon/scoop through the water column and
into the sediment.

Gently retrieve the sample. Take care to avoid rapid movement through the water column as
sediment may be lost during the retrieval.

Repeat process until a sufficient volume of soil is collected.

Decant water from the collection bowl after sampling is complete.

COMMITTED TO ZERO ACCIDENT PERFORMANCE!
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7. Scan the sample with the photoionization detector (PID) or other air monitoring device as applicable
or required by the task/project DQOs.
8. Prepare the sediment sample for laboratory analysis (refer to SWP FSP-1.3, “Preparation of Soils for
Environmental Analysis™).
2.3 Sediment Core Sampling

An example of a sediment coring device is presented in Exhibit 2. The following general procedure is

applicable to sediment sampling using a manual sediment core device:

1.

Unwrap a sediment core tube and insert a liner (if required as part of task/project DQOs). If the
sediment is anticipated to be uncohesive, install a stainless steel catcher in the nose of the core tube.
Attach the core tube to the “T” handle and appropriate length of extension rods.

Mobilize to the sample location. If wading, approach the location from the downstream direction.
Insert the sediment core tube through the water column and into the sediment for the full length of
the tube. If the sediment has hard substrate or has a high gravel content, gently rotate the core tube
as it is inserted.

Once filled, carefully extract the core tube and return the tube to the surface. Since the core tube is
usually subjected to suction forces during extraction, assistance may be required to extract the tube.
Use proper lifting techniques. If on a watercraft equipped with a hoist, use the hoist to retrieve the
core tube.

Once at the surface, discharge the contents of the tube into the collection bow! or remove liner and
cap the ends.

For sediment in the collection bowl, decant any water to the extent practical and scan with the
photoionization detector (PID) or other air monitoring device as required by the task/project DQOs.
Prepare the sample for analysis (refer to SWP FSP-1.3, “Preparation of Soils for Environmental

Analysis”).

COMMITTED TO ZERO ACCIDENT PERFORMANCE!
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Note: Sediment core tubes can be used in deep water (greater than 15 ft deep) with soft sediments by

attaching the core tube to nylon rope and allowing the tube to free fall through the water column and into the

sediment.

24 Dredpe Sampling

The following general procedure is applicable to sediment sample collection with dredges [Ponar® Dredge

procedure presented here (Exhibits 2 and 3)]:

1.
2.

Unwrap the dredge and attach to new rope.

Remove the pin that secures the release pin on the dredge. Apply pressure on the release pin to hold
it in place by pulling up in the top of the scissor mechanism where the rope connects to the dredge.
CAUTION: If the pin releases, the dredge will quickly close because of the upward pressure be
exerted. The scissor mechanism will pinch fingers if they are in the mechanism (Exhibit 3).
Carefully place the dredge, while maintaining pressure on the pin/scissor mechanism, over the edge
of the watercraft/bridge/dock and lower through the water column and into the sediment.

When the dredge impacts the sediment, the pin releases. Pull up the dredge (which forces it to
close) and bring up to the surface.

Carefully retrieve dredge, allow water to drain, and discharge contents into the collection bowl.
Repeat process until sufficient volume of sediment is collected.

Scan with the photoionization detector (PID) or other air monitoring device as required by the
task/project DQOs.

Prepare the sample for analysis (refer to SWP FSP-1.3, “Preparation of Soils for Environmental

Analysis”).

United States Army Corps of Engineers. 2001. Requirements for the Preparation of Sampling and Analysis
Plans. EM 200-1-3. February 1, 2001.
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United States Environmental Protection Agency. 2001. Environmental Investigations Standard Operating

Procedures and Quality Assurance Manual. United States Environmental Protection Agency Region IV.

November, 2001.
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Exhibit 1. Example Soil/Sediment Sampling Log

£2 ARCADIS

Soil/Sediment Sampling Log

Project Project No Page of
Size Lecatior Dae
Boring No/Sample 1D Repliczte No. Code No
Weather Sampling Time fegin End
Sample Data
Collection Methad
Sample Depth: Moisture Content
Calor Qaor
Descripticn
Refusa Driller
Constituents Sampled Container Description Number Preservative

Samp inc Personrel

Remarks’

ARC_stancdardsforms/

COMMITTED TO ZERO ACCIDENT PERFORMANCE!




= ARCADIS

Atlanta Environmental Practice

SEDIMENT SAMPLING PROCEDURES

Site-Wide Policy No. FSP-4.1

Page 7 of 8 Revision No. 0

Revision Date: October 9, 2004

Exhibit 2. Typical Sediment Sampling Devices

Hand Core Sediment Sampler

"~ Ideal Use

b=

Good for collecting sediment and sludge samples at
depth and obtaining an undisturbed sediment core

Tdeal Use

Heavyweight Deep Water Dredge
Good for collecting most types of surface sediment
through deep water. Feight 25 pounds

Bottom Sampling Dredge
Lightweight and good for sampling silt and sand
sediments. Weight 4 pounds

_—

COMMITTED TO ZERO ACCIDENT PERFORMANCE!
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Exhibit 3. The Ponar® Dredge

The pin that holds the dredge open is
inserted through a hole in the scissor
mechanism

Apply upward pressure here to hold the
spring activated pin in place.

@ Pinch point location

Refer to SWP HSP-3.15, *Manual Soil, Sediment and Waste Sampling” for additional safety information.

COMMITTED TO ZERO ACCIDENT PERFORMANCE!
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I Scope and Application

Equipment decontamination is performed to ensure that sampling equipment that
contacts a sample, or monitoring equipment that is brought into contact with
environmental media to be sampied, is free from analytes of interest and/or
constituents that would interfere with laboratory analysis for analytes of interest.
Equipment must be cleaned prior to use for sampling or contact with environmental
media to be sampled, and prior to shipment or storage. The effectiveness of the
decontamination procedure should be verified by collecting and analyzing equipment
blank samples.

The equipment cleaning procedures described herein includes pre-field, in the field,
and post-field cleaning of sampling tools which will be conducted at an established
equipment decontamination area (EDA) on site (as appropriate). Equipment that
may require decontamination at a given site includes: soil sampling tools;
groundwater, sediment, and surface-water sampling devices; water testing
instruments; down-hole instruments; and other activity-specific sampling equipment.
Non-disposable equipment will be cleaned before collecting each sample, between
sampling events, and prior to leaving the site. Cleaning procedures for sampling
equipment will be monitored by collecting equipment blank samples as specified in
the applicable work plan or field sampling plan. Dedicated and/or disposable (not to
be re-used) sampling equipment will not require decontamination.

. Personnel Qualifications

ARCADIS field sampling personnel will have current health and safety training,
including 40-hour HAZWOPER training, site supervisor training, and site-specific
training, as needed. In addition, ARCADIS field sampling personnel will be versed in
the relevant SOPs and possess the skills and experience necessary to successfully
complete the desired fieldwork. The project HASP and other documents will identify
any other training requirements such as site specific safety training or access control
requirements.

lil. Equipment List

. health and safety equipment, as required in the site Health and Safety Plan
(HASP)

. distilled water
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o Non-phosphate detergent such as Alconox or, if sampling for phosphorus
phosphorus-containing compounds, Luminox {or equivalent).

e tap water
° rinsate collection plastic containers

° DOT-approved waste shipping container(s), as specified in the work plan or field
sampling plan (if decontamination waste is to be shipped for disposal)

o brushes

° large heavy-duty garbage bags

. spray bottles

s (Optional) — Isoprophyl alcohol (free of ketones) or methanol

° Ziploc-type bags

. plastic sheeting

IV. Cautions

Rinse equipment thoroughly and allow the equipment to dry before re-use or storage

to prevent introducing solvent into sample medium. if manual drying of equipment is
required, use clean lint-free material to wipe the equipment dry.

Store decontaminated equipment in a clean, dry environment. Do not store near
combustion engine exhausts.

if equipment is damaged to the extent that decontamination is uncertain due to
cracks or dents, the equipment should not be used and should be discarded or
submitted for repair prior to use for sample collection.

A proper shipping determination will be performed by a DOT-trained individual for
cleaning materiais shipped by ARCADIS.
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V. Health and Safety Considerations

Review the material safety data sheets (MSDS) for the cleaning materials used in
decontamination. If solvent is used during decontamination, work in a well-ventilated
area and stand upwind while applying solvent to equipment. Apply solventin a
manner that minimizes potential for exposure to workers. Follow health and safety
procedures outlined in the HASP.

VI. Procedure

A designated area will be established to clean sampling equipment in the field prior
to sample collection. Equipment cleaning areas will be set up within or adjacent to
the specific work area, but not at a location exposed to combustion engine exhaust.
Detergent solutions will be prepared in clean containers for use in equipment
decontamination.

Cleaning Sampling Equipment
1. Wash the equipment/pump with potable water.

2, Wash with detergent solution (Alconox, Liquinox or equivalent) to remove ali
visible particulate matter and any residuai oils or grease.

3. If equipment is very dirty, precleaning with a brush and tap water may be
necessary.

4, (Optional) — Flush with isopropyl alcohol (free of ketones) or with methanol. This
step is optional but should be considered when sampling in highly impacted
media such as non-aqueous phase liquids or if equipment blanks from previous
sampling events showed the potential for cross contamination of organics.

5. Rinse with distilled/deionized water.
Decontaminating Submersible Pumps

Submersible pumps may be used during well development, groundwater sampling,
or other investigative activities. The pumps will be cleaned and flushed before and
between uses. This cleaning process will consist of an external detergent solution

wash and tap water rinse, a flush of detergent solution through the pump, followed
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by a flush of potable water through the pump. Flushing will be accomplished by
using an appropriate container filled with detergent solution and another contained
filled with potable water. The pump will run long enough to effectively flush the pump
housing and hose (unless new, disposable hose is used). Caution should be
exercised to avoid contact with the pump casing and water in the container while the
pump is running (do not use metal drums or garbage cans) to avoid electric shock.
Disconnect the pump from the power source before handling. The pump and hose
should be placed on or in clean poiyethylene sheeting to avoid contact with the
ground surface.

VIl. Waste Management

Equipment decontamination rinsate will be managed in conjunction with all other waste
produced during the field sampling effort. Waste management procedures are
outlined in the work plan or Waste Management Plan (WMP).

VIll. Data Recording and Management

Equipment cleaning and decontamination will be noted in the field notebook.
Information will include the type of equipment cleaned, the decontamination iocation
and any deviations from this SOP. Specific factors that should be noted include
solvent used (if any), and source of water.

Any unusuail field conditions should be noted if there is potential to impact the
efficiency of the decontamination or subsequent sample collection.

An inventory of the solvents brought on site and used and removed from the site will
be maintained in the files. Records will be maintained for any solvents used in
decontamination, including lot number and expiration date.

Containers with decontamination fluids will be labeled.

IX. Quality Assurance

Equipment blanks should be collected to verify that the decontamination procedures
are effective in minimizing potential for cross contamination. The equipment blank is
prepared by pouring deionized water over the clean and dry tools and coliecting the
deionized water into appropriate sample containers. Equipment blanks should be
analyzed for the same set of parameters that are performed on the field samples
collected with the equipment that was cleaned. Equipment blanks are collected per
equipment set, which represents all of the tools needed to coliect a specific sample.
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X. References

USEPA Region 9, Field Sampling Guidance #1230, Sampiing Equipment
Decontamination.

USEPA Region 1, Low Stress (low flow) Purging and Sampling Procedure for the
Collection of Groundwater Samples from Monitoring Wells.
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Standard Operating Procedure: Groundwater Sample Collection
. Introduction

Groundwater samples will be collected using the low-flow (minimal drawdown) technique (Puls
and Barcelona 1996) for newly installed monitoring wells. The use of low-flow purging and
sampling will minimize the stresses (pressure gradients, drawdown, heating, and turbulence)
associated with more conventional purging techniques, reduce mixing of stagnant casing water
with formation water, and facilitate the direct withdrawal of groundwater from the formation
surrounding the well screen.

No monitoring wells will be sampled until well development has been performed, and sampling
will be conducted no sooner than 24 hours following well development. Any synoptic water level
measurement events will be completed under static groundwater conditions, prior to the initiation
of purging and sampling activities. When one round of water levels is taken to generate water
elevation data, the water levels will be taken prior to sampling or other activities.

. Materials
The following materials, as required, shall be available during groundwater sampling:

=  Peristaltic or bladder pump for purging and sampling;
»  Sample tubing;

=  Power source (i.e., generator);

= Photoionization detector (PID);

= Appropriate health and safety equipment as specified in the Health and Safety Plan
(HASP);

= Plastic sheeting (for each sampling location);

=  Five-gallon buckets for temporary containment of purge water;
= Dedicated or disposable bailers;

= Field filters (if necessary);

» New disposable polypropylene rope;

= Clear glass or plastic measuring cup graduated in milliliters;

=  Buckets to measure purge water;

=  Water level probe;
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Portable electronic meter(s) capable of measuring pH, conductivity, temperature,
dissolved oxygen (DQ), oxidation-reduction potential (ORP), salinity, and/or turbidity;

Flow-through cell to be used in the measurement of field parameters;
Appropriate water sample containers;
Appropriate blanks (trip blank supplied by the laboratory);

Appropriate transport containers (coolers) with ice and appropriate labeling, packing,
and shipping materials;

Groundwater sampling logs;

Chain-of-custody forms;

Indelible ink pens;

Site map with well locations and groundwater contours maps; and

Keys to wells.

Procedures

Monitoring well sampling procedures are as follows:

A. Ensure the appropriate equipment has been acquired.

B.

C.

Use safety equipment, as required in the HASP.

Prior to sampling any monitoring well, collect depth-to-water and PID headspace screening
measurements from all Site monitoring wells as follows:

1.

Measure and record the background PID reading.

Unlock and open the well cover while standing upwind of the well.

Remove and replace rusted or broken well caps and locks as necessary.

Obtain and record depth-to-water and total well depth measurements using an
electronic water level indicator (sounder); depths will be measured and recorded to the

nearest 0.01 foot.

Clean the water level indicator after each use.

Determine a well sampling order, generally from historically least to historically most
impacted, or if the wells are being sampled for the first time, use or distance from the source
area to gauge the relative levels of impact at the various monitoring wells.
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Begin purging and sampling activities. Identify the site and well being sampled in the field
log, along with date, arrival time, and weather conditions. Identify the personnel and
equipment utilized and other pertinent data.

Place the plastic sheeting adjacent to the well to use as a clean work area.

Set out on plastic sheeting the decontaminated and/or disposable sampling device and
meters.

Label all sample containers with the following information (at a minimum):
1. Site name;

2. Sample location / ID;

3. Date and time of sampling;

4. Analyses requested;

5. Type of preservative (if any); and

6. Initials of sampling personnel.

Pump, safety cable, and tubing will be lowered slowly into the monitoring well to a depth
corresponding to the center of the saturated screen section of the well. Any internal
combustion power sources should be placed downwind of the monitoring well at a distance
sufficient to prevent the migration of engine exhaust into the sampling area.

Measure the water level again with the pump in the monitoring well before starting the
pump. Start pumping the well at 200 to 500 milliliters per minute. Ideally, the pump rate
should cause little or no water level drawdown in the well. Although a maximum acceptable
drawdown of 0.3 foot is commonly used, the acceptable level of drawdown will be
determined in the field on a Site-specific and well-specific basis. In general, for wells
screened below the water table, drawdown will be acceptable as long as the water level can
be stabilized at a constant pumping rate, at a level above the top of the well screen. For
wells screened across the water table, drawdown will be acceptable if the water level can
be stabilized at a constant pumping rate, at a level above the intake of the pump. The water
level should be monitored every 3 to 5 minutes (or as appropriate) during pumping. Care
should be taken not to cause pump suction to be broken or entrainment of air in the sample.
Record pumping rate adjustments and depths to water. Pumping rates should, if needed, be
reduced to the minimum capabilities of the pump to minimize drawdown.
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If minimal draw down cannot be maintained, water should be purged from the well at the
minimum sustainable pumping rate. If the indicator parameters do not stabilize before the
water level reaches the pump intake, then purging should be interrupted and the water level
allowed to recover before groundwater samples are collected.

During monitoring well purging, monitor the field indicator parameters (turbidity,
temperature, specific conductance, pH, DO, and ORP every 3 to 5 minutes (or as
appropriate) using a portable electronic meter(s). The well is considered stabilized and
ready for sample collection as soon as the indicator parameters meeting the following
criteria for three consecutive readings (taken over a minimum period of 15 minutes):

1. pH measurements remain stable within 0.1 standard unit;
2. Specific conductivity vanes by no more than 3 percent;
3. ORP remains stable within 10 millivolts;

4. DO varies no more than 10 percent; and

5. A constant non-turbid discharge (<10 nephelometric turbidity units) is achieved, or
turbidity over three consecutive readings varies no more than 10 percent.

Measurements for DO and ORP must be obtained using a flow-through cell; however, other
parameters may be taken in a clean container such as a glass beaker if individual meters
are being used to obtain the field parameter measurements.

When conventional volumetric purging is used, an attempt should be made to purge at least
three but no greater than five well volumes of water prior to sampling. Monitoring of field
parameters should be conducted at a frequency of at least one measurement per well
volume. If three well volumes cannot be removed before the water level reaches the pump
intake, then the purging should be interrupted and the well water level allowed to recover (at
least 75 percent) prior to sample collection. Sampling should be conducted as soon as
possible (no longer than 24 hours) after cessation of purging.

After purging has been completed, obtain the groundwater sample needed for analysis
directly from the sampling device in the appropriate container and tightly screw on the caps.
If samples are to be field-filtered, connect field-filter sampling device. Allow approximately
three sample volumes to flow through the filter before collecting the groundwater sample.

Make sure that all samples are labeled as indicated in the Field Sampling Plan. Secure the
samples with packing material and store at 4 degrees Celsius on wet ice in an insulated
transport container provided by the laboratory.
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After all sampling containers have been filled, collect an additional, post-sampling set of
field parameter measurements, and record these measurements along with the color,
appearance, and odor of the sample on the field log.

Record the time sampling procedures were completed on the field logs.
Place all disposable sampling matenials (plastic sheeting, disposable bailers, and health and
safety equipment) in appropriately labeled containers. Go to the next well and repeat Step E

through Step P until all wells are sampled.

Complete the procedures for packaging, shipping, and handling with associated chain-of-
custody forms.

References

Puls, RW., and M.J. Barcelona. 1996. Low-Flow (Minimal Drawdown) Ground-water Sampling
Procedures, EPA/540/S-95/504.
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L. Scope and Application

Equipment decontamination is performed to ensure that sampling equipment that
contacts a sample, or monitoring equipment that is brought into contact with
environmental media to be sampled, is free from analytes of interest and/or
constituents that would interfere with laboratory analysis for analytes of interest.
Equipment must be cleaned prior to use for sampling or contact with environmental
media to be sampled, and prior to shipment or storage. The effectiveness of the
decontamination procedure should be verified by collecting and analyzing equipment
blank samples.

The equipment cleaning procedures described herein includes pre-field, in the field,
and post-field cleaning of sampling tools which will be conducted at an established
equipment decontamination area (EDA) on site (as appropriate). Equipment that
may require decontamination at a given site includes: soil sampling tools;
groundwater, sediment, and surface-water sampling devices; water testing
instruments; down-hole instruments; and other activity-specific sampling equipment.
Non-disposable equipment will be cleaned before collecting each sample, between
sampling events, and prior to leaving the site. Cleaning procedures for sampling
equipment will be monitored by collecting equipment blank samples as specified in
the applicable work plan or field sampling plan. Dedicated and/or disposable (not to
be re-used) sampling equipment will not require decontamination.

1. Personnel Qualifications

ARCADIS field sampling personnel will have current health and safety training,
including 40-hour HAZWOPER training, site supervisor training, and site-specific
training, as needed. In addition, ARCADIS field sampling personnel will be versed in
the relevant SOPs and possess the skills and experience necessary to successfully
complete the desired fieldwork. The project HASP and other documents will identify
any other training requirements such as site specific safety training or access control
requirements.

ll. Equipment List

. health and safety equipment, as required in the site Health and Safety Plan
(HASP)

) distilled water
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. Non-phosphate detergent such as Aiconox or, if sampling for phosphorus
phosphorus-containing compounds, Luminox (or equivalent).

. tap water
° rinsate collection plastic containers

. DOT-approved waste shipping container(s), as specified in the work plan or field
sampling plan (if decontamination waste is to be shipped for disposal)

o brushes

° large heavy-duty garbage bags

° spray bottles

. (Optional) — Isoprophyl alcohol {free of ketones) or methanol

. Ziploc-type bags

. plastic sheeting

IV.  Cautions

Rinse equipment thoroughly and allow the equipment to dry before re-use or storage

to prevent infroducing solvent into sample medium. If manual drying of equipment is
required, use clean lint-free material to wipe the equipment dry.

Store decontaminated equipment in a clean, dry environment. Do not store near
combustion engine exhausts.

If equipment is damaged to the extent that decontamination is uncertain due to
cracks or dents, the equipment should not be used and should be discarded or
submitted for repair prior to use for sample collection.

A proper shipping determination will be performed by a DOT-trained individual for
cleaning materials shipped by ARCADIS.
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V. Health and Safety Considerations

Review the material safety data sheets (MSDS) for the cleaning materials used in
decontamination. If solvent is used during decontamination, work in a well-ventilated
area and stand upwind while applying solvent to equipment. Apply solvent in a
manner that minimizes potential for exposure to workers. Follow health and safety
procedures outlined in the HASP.

Vi. Procedure

A designated area will be established to clean sampling equipment in the field prior
to sample collection. Equipment cleaning areas will be set up within or adjacent to
the specific work area, but not at a location exposed to combustion engine exhaust.
Detergent solutions will be prepared in clean containers for use in equipment
decontamination.

Cleaning Sampling Equipment
1. Wash the equipment/pump with potable water.

2, Wash with detergent solution (Aiconox, Liquinox or equivalent) to remove all
visible particulate matter and any residual oils or grease.

3. if equipment is very dirty, precleaning with a brush and tap water may be
necessary.

4. {Optional) — Flush with isopropyl alcohol (free of ketones) or with methanol. This
step is optional but should be considered when sampling in highly impacted
media such as non-aqueous phase liquids or if equipment blanks from previous
sampling events showed the potential for cross contamination of organics.

5. Rinse with distilled/deionized water.
Decontaminating Submersible Pumps

Submersible pumps may be used during well development, groundwater sampling,
or other investigative activities. The pumps will be cleaned and flushed before and
between uses. This cleaning process will consist of an external detergent solution

wash and tap water rinse, a flush of detergent solution through the pump, followed
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by a flush of potable water through the pump. Flushing will be accomplished by
using an appropriate container filled with detergent solution and another contained
filled with potable water. The pump will run long enough to effectively flush the pump
housing and hose (unless new, disposable hose is used). Caution should be
exercised to avoid contact with the pump casing and water in the container while the
pump is running (do not use metal drums or garbage cans) to avoid electric shock.
Disconnect the pump from the power source before handling. The pump and hose
should be placed on or in clean polyethylene sheeting to avoid contact with the
ground surface.

VIi. Waste Management

Equipment decontamination rinsate will be managed in conjunction with all other waste
produced during the field sampling effort. Waste management procedures are
outlined in the work plan or Waste Management Plan (WMP).

VIll. Data Recording and Management

Equipment cleaning and decontamination will be noted in the field notebook.
Information will include the type of equipment cleaned, the decontamination location
and any deviations from this SOP. Specific factors that should be noted include
solvent used (if any), and source of water.

Any unusual field conditions should be noted if there is potential to impact the
efficiency of the decontamination or subsequent sample collection.

An inventory of the solvents brought on site and used and removed from the site will
be maintained in the files. Records will be maintained for any solvents used in
decontamination, including lot number and expiration date.

Containers with decontamination fluids will be labeled.

IX. Quality Assurance

Equipment blanks should be collected to verify that the decontamination procedures
are effective in minimizing potential for cross contamination. The equipment blank is
prepared by pouring deionized water over the clean and dry tools and coilecting the
deionized water into appropriate sample containers. Equipment blanks should be
analyzed for the same set of parameters that are performed on the field samples
collected with the equipment that was cleaned. Equipment bianks are collected per
equipment set, which represents all of the tools needed to collect a specific sample.
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X. References

USEPA Region 9, Field Sampling Guidance #1230, Sampling Equipment
Decontamination.

USEPA Region 1, Low Stress (low flow) Purging and Sampling Procedure for the
Collection of Groundwater Samples from Monitoring Wells.
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Pre-packed Screen Monitoring Well Installation Procedures

Prior to commencing work, all underground utilities will be located by the Mississippi One Call
Center, by field personnel with appropriate devices, and/or by a private utility locator. Also,
consistent with ARCADIS subsurface drilling policies, soil probing will be attempted to feet below
ground surface at or adjacent to the intended locations where drilling/soil borings will take place.

Direct-push drilling is the preferred technique for subsurface sampling because it minimizes the
generation of soil cuttings and the introduction of foreign fluids into the probehole. Direct-push
techniques are also known to cause less disturbance to the natural formations. A pre-packed
screen is an assembly consisting of an inner slotted screen surrounded by a wire mesh sleeve
that acts as a support for filter media. Because the filter media is placed around the screen at
the surface, pre-packed screens allow more control over the filter pack grain size and eliminate
bridging of the filter media. Use of pre-packed screens may make it possible to use finer grained
filter pack sand than is used for conventional well filter pack, providing less turbid samples.

I.  Temporary Monitoring Well Installation using Pre-Packed Screens

The prepacked screens are constructed in 3- to 5-foot length sections, which have an outside
diameter of about 1.5 to 2.0 inches and an inside diameter of 0.75 to 1.0 inch. The screen length
will be determined in the field, but will not exceed 10 feet in length. The inner component of the
prepacked screens consists of a flush-threaded, 0.5-inch Schedule 40 polyvinyl chioride (PVC)
with 0.01-inch slots. The outer component of the screen is stainless steel wire mesh with a pore
size of 0.011 inch. The space between the inner slotted pipe and outer wire mesh is filled with
20/40 silica sand.

The specific procedure for installing direct-push pre-packed screen monitoring wells is as follows.
Equivalent pre-packed screen matenals can also be used.

* The installation begins by advancing a 2.25-inch outside diameter probe rods to depth
with a direct-push machine.

» Pre-packed screens are then assembled and installed through the 1.5-inch inside
diameter of the probe rods using corresponding 0.75-inch Schedule 40 PVC riser.

= The pre-pack tool string is attached to an expendable anchor point with a locking
connector that is threaded to the bottom of the leading screen. Once the connector is
locked onto the anchor point, the rod string is slowly retracted until the lower end of the
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rods is approximately 3 feet above the top prepack. A threaded bottom plug with an
expendable point is another way to set the well.

= A minimum 2-foot sand barrier will be installed above the top prepack to avoid
contaminating the well screens with bentonite or cement during installation (if the wells
are converted to permanent wells). If the formation is stable and does not collapse
around the riser as the rod string is retracted, environmental grade 20/40 mesh sand
may be installed through the probe rods to provide the minimum 2-foot barrier.

Groundwater samples can be collected with a check valve assembly (with 3/8-inch outside
diameter poly tubing), a stainless steel mini-bailer assembly, or a peristaltic pump when
appropriate. Groundwater samples collected using pre-packed screens should be considered
screening-level data, suitable for obtaining a general understanding of groundwater quality.

Il.  Conversion of Temporary to Permanent Monitoring Wells

O The following steps may be followed to convert a temporary well to a permanent well:

=  Granular bentonite or bentonite slurry will be installed in the annulus to form a well seal.
A high-pressure grout pump may be used as a tremie cement/bentonite slurry to fill the
well annulus.

= The grout mixture should be installed with a tremie tube from the bottom up to
accomplish a tight seal without voids.

= These wells will be allowed to equilibrate ovemight and groundwater measurements will
be collected to determine groundwater flow direction.

Wells will be completed with a flush-mount (curb box) cover when installed in areas exposed to
vehicle access or in residential areas. In areas not exposed to vehicle access, a vented
protective steel casing will be located over the riser casing extending at least 1.5 feet below
grade and 2 to 3 feet above grade secured by a neat concrete seal. The concrete seal will be
flush with the ground surface and will extend approximately 1.5 feet below grade and laterally at
least 1 foot in all directions from the protective casing and will slope gently to drain water away
from the well. Monitoring wells will be labeled with the appropriate designation both on the inner
and outer well casings.

The supervising geologist will specify the monitoring well designs to the drilling contractor before
installation.
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The supervising geologist is responsible for recording the exact construction details as relayed
by the drilling contractor and actual measurements. Both the supervising geologist and drilling
contractor are responsible for tabulating all materials used, such as casing footage and screen or
bags of bentonite, cement, and sand.

Ill. - Conversion of Temporary to Double-Cased Permanent Monitoring Wells

Double-cased monitoring wells will be installed to assess groundwater where the borings
penetrate soil and/or groundwater zones potentially containing elevated levels of constituents of
interest. An outer casing will be used to minimize the potential for the drilling process to draw or
carry contamination down. Hollow-stem auger drilling methods or a direct push dnill nig with the
ability to advance a longer isolation casing will be used to install the wells.

The specific procedure for installing double-cased direct push monitoring wells is as follows.
Equivalent direct-push techniques can also be used.

= The borehole for the outer casing will be advanced with a large-diameter hollow-stem
auger or direct-push device to the required depth. Soil will be continuously sampled
using a 2-inch diameter split-spoon sampler and visually classified by the supervising
scientist.

= Then, a large-diameter PVC outer casing will be installed through the hollow-stem
augers or direct-push device. To complete the installation, the outer casing will be
hydraulically pushed approximately 1 foot beyond the bottom of the boring. The annular
space of the borehole will then be filled with a cement/bentonite grout mixture using a
tremie pipe installed to the bottom of the borehole.

=  The cement/bentonite grout in the annulus will be allowed to cure for at least 24 hours
before the boring is advanced.

=  After the grout has cured for a minimum of 24 hours, the boring will be advanced
through the outer casing using a smaller-diameter hollow-stem auger or direct-push
device to the required depth.

= During advancement of the boring, soil will be continuously sampled with a 2-inch
diameter split-spoon sampler, or 4-foot Macrocore sampler, and will be visually

classified by the supervising scientist.

The direct-push well will be installed in accordance with the procedures described in Section |.

O
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Wells will be completed with a flush-mount (curb box) cover when installed in areas exposed to
vehicle access or in residential areas. In areas not exposed to vehicle access, a vented
protective steel casing will be located over the riser casing extending at least 1.5 feet below
grade and 2 to 3 feet above grade secured by a neat concrete seal. The concrete seal will be
flush with the ground surface and will extend approximately 1.5 feet below grade and laterally at
least 1 foot in all directions from the protective casing and will slope gently to drain water away
from the well. Monitoring wells will be labeled with the appropriate designation on the outer well
casing.

The supervising geologist will specify the monitoring well designs to the drilling contractor before
installation.

The supervising geologist is responsible for recording the exact construction details as relayed
by the drilling contractor and actual measurements. Both the supervising geologist and drilling
contractor are responsible for tabulating all materials used, such as casing footage and screen or
bags of bentonite, cement, and sand.

V. Development

Development will not be performed within 24 hours of the monitoring well installation.
Development will be accomplished by surging and evacuating water by slow pumping. As an
altemative to surging and pumping, shallow overburden wells may be developed by using a new,
disposable hand bailer to entrain the water and fine-grained solids in and around the well screen
and remove these materials. Each well will be developed until turbidity is reduced to 10
nephelometric turbidity units (NTUs) or less. In the event that the wells cannot be developed to
10 NTUs, development will proceed until three consecutive measurements of pH, conductivity,
and temperature (taken at 5-minute intervals) agree within 10 percent.

Materials for well development include:

*  Appropriate health and safety equipment;
»  Appropnate cleaning equipment;

s Bottom-loading bailer;

=  Polypropylene rope;

= Plastic sheeting;

»  pH, conductivity, and temperature meters;

=  Nephelometric turbidity meter;
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= Graduated buckets;

= Disposable gloves;

= Drums to collect purge fluids;

= Pumpl/tubing/foot valve/surge block; and

=  Generator.
The procedure for developing a well using the pumping method is outlined below:
When developing a well using the pumping method, new cleaned polypropylene tubing equipped
with a foot valve and surge block will be extended to the screened portion of the well. The
diameter of the surge block will be within 0.5 inch of the well diameter. The tubing will be
connected to a hydrolift-type pumping system that allows up and down movement of the surge
block. The tubing will also be manually lifted and lowered within the screened interval. The
pumping rate will be about two times the anticipated well purging rate. Surging will be repeated
as many times as necessary within the well screen interval until the groundwater is relatively

O clear. Any tubing will be disposed of between wells; clean, new tubing will be used at each well.

Detailed procedures for groundwater well development are as follows:

1. Use appropriate safety equipment.

2, Al equipment entering each monitoring well will be cleaned as specified in
Attachment 10.

3. Attach appropriate pump and lower tubing into well.
4.  Tum on pump. If well runs dry, shut off pump and allow to recover.

5. Surging by raising and lowering the tubing in the well will be performed several times to
pull in fine-grained materials.

6. Steps 4 and 5 will be repeated until groundwater is relatively silt free.
7. Step 6 will be repeated until entire well screen has been developed.

V. Survey

O
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A field survey control program will be conducted using standard instrument survey techniques to
document the well location, as well as the ground, inner casing, and outer casing elevations, to
the North American Vertical Datum of 1988.

VI Equipment Cleaning

Downhole equipment will be cleaned with high-pressure steam cleaning equipment using a tap
water source. Downhole equipment will be cleaned prior to use on the Site, between each
monitoring well location, and at the completion of the drilling prior to leaving the Site as discussed
in Attachment 12.
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Traditional Groundwater Monitoring Well Installation and Development Procedures

Prior to commencing work, all underground utilities will be located by the Mississippi Onie Call
Center, by field personnel with appropriate devices, and/or by a private utility locator. Also,
consistent with best management practices, soil probing will be attempted to 5 feet below ground
surface at or adjacent to the intended locations where drilling/soil borings will take place.

L. Monitoring Wells in Overburden

Monitoring wells will be installed by placing the screen and casing assembly with bottom cap into
the auger string once the screen interval has been selected. At that time, a washed silica sand
pack will be placed in the annular space opposite the screen to 1 to 2 feet above the top of the
screen. A graded filter sand pack appropriate to the size of the screened soil interval will be
used. The upper 0.5 foot of the sand pack will consist of #00 morie sand to impede bentonite
infiltrating into the sand pack. Hydrated bentonite will be added to the annulus between the
casing and the borehole wall for at least 2 feet. A cement/bentonite grout will then be added
above the bentonite during the extraction of the augers to ground surface. For each 94-pound
bag of cement, 6 to 7 gallons of water and approximately 7 pounds of granular or powdered
bentonite will be added to make the grout mixture. During placement of sand and bentonite,
frequent measurements will be made to check the height of the sand pack and thickness of
bentonite by a weighted tape measure.

Monitoring wells will be constructed of 2-inch polyvinyl chloride well screen and riser. The well
screen will be installed from approximately 2 feet above the water table to just above the
anticipated aquitard depth with a maximum screen length of 15 feet. During advancement of the
boring, soil will be continuously sampled with a 2-inch diameter split-spoon sampler, or 4-foot
Macrocore sampler, and will be visually classified by the supervising scientist.

Wells will be completed with a flush-mount (curb box) cover when installed in areas exposed to
vehicle access or in residential areas. In areas not exposed to vehicle access, a vented
protective steel casing will be located over the riser casing extending at least 1.5 feet below
grade and 2 to 3 feet above grade secured by a neat concrete seal. The concrete seal will be
flush with the ground surface and will extend approximately 1.5 feet below grade and laterally at
least 1 foot in all directions from the protective casing and will slope gently to drain water away
from the well. Monitoring wells will be labeled with the appropriate designation both on the inner
and outer well casings. A typical overburden monitoring well detail is shown on Figures 5-1 and
52.

7
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The supervising geologist will specify the monitoring well designs to the drilling contractor before
installation.

The supervising geologist is responsible for recording the exact construction details as relayed
by the drilling contractor and actual measurements. Both the supervising geologist and drilling
contractor are responsible for tabulating all materials used, such as casing footage and screen or
bags of bentonite, cement, and sand.

I Development

All monitoring wells will be developed of fine-grained materials that may have collected in the
sand filter pack placed around the screen during installation. Development will not be performed
within 24 hours of the monitoring well installation of protective casing and concrete pad.
Development will be accomplished by surging and evacuating water by slow pumping. As an
alternative to surging and pumping, shallow overburden wells may be developed by using a new,
disposable hand bailer to entrain the water and fine-grained solids in and around the well screen
and remove these materials. Each well will be developed until turbidity is reduced to 10

O nephelometric turbidity units (NTUs) or less. In the event that the wells cannot be developed to
10 NTUs, development will proceed until three consecutive measurements of pH, conductivity,
and temperature (taken at 5-minute intervals) agree within 10 percent.

Materials for well development include:

=  Appropriate health and safety equipment;
=  Appropriate cleaning equipment;

= Bottom-loading bailer;

=  Polypropylene rope;

*  Plastic sheeting;

= pH, conductivity, and temperature meters;
= Nephelometric turbidity meter;

= Graduated buckets;

» Disposable gloves;

=  Drums to collect purge fluids;

= Pumpltubing/foot valve/surge block; and

»  Generator.
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The procedure for developing a well using the pumping method is outlined below:

When developing a well using the pumping method, new cleaned polypropylene tubing equipped
with a foot valve and surge block will be extended to the screened portion of the well. The
diameter of the surge block will be within 0.5 inch of the well diameter. The tubing will be
connected to a hydrolift-type pumping system that allows up and down movement of the surge
block. The tubing will also be manually lited and lowered within the screened interval. The
pumping rate will be about two times the anticipated well purging rate. Surging will be repeated
as many times as necessary within the well screen interval until the groundwater is relatively
clear. Any tubing will be disposed of between wells; clean, new tubing will be used at each well.
Detailed procedures for groundwater well development are as follows:

1. Use appropriate safety equipment.

2. All equipment entering each monitoring well will be cleaned as specified in Attachment
12.

3. Attach appropriate pump and lower tubing into well.
4.  Turn on pump. If well runs dry, shut off pump and allow to recover.

5. Surging by raising and lowering the tubing in the well will be performed several times to
pull in fine-grained materials.

6. Steps 4 and 5 will be repeated until groundwater is relatively silt free.

7. Step 6 will be repeated until entire well screen has been developed.
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. Scope and Application

This document describes the procedures for installing temporary sub-slab sampling
probes and collect sub-slab soil gas samples for the analysis of volatile organic
compounds (VOCs) by United States Environmental Protection Agency (USEPA)
Method TO-15. Method TO-15 uses a 1-liter, 3iter, or 6-liter SUMMA® passivated
stainless steel canister. An evacuated 6-liter SUMMA canister (less than 28 inches of
mercury [Hg]) will provide a recoverable whole-gas sample of approximately 5 liters
when allowed to fill to a vacuum of 5 inches of Hg. The whole-air sample is then
analyzed for VOCs using a quadrupole or ion-trap gas chromatograph/mass
spectrometer (GC/MS) system to provide compound detection limits of 0.5 parts per
billion volume (ppbv).

These procedures are not recommended if the probe is to be sampled more than
once. Under those conditions refer to ARCADIS SOP for permanent sub-slab soil gas
installations. The following sections list the necessary equipment and detailed
instructions for installing temporary sub-slab soil gas probes and collecting soil-gas
samples for VOC analysis.

IL. Personnel Qualifications

ARCADIS field sampling personnel will have current health and safety training,
including 40-hour Hazardous Waste Operations and Emergency Response
(HAZWOPER) training. Site supervisor training, site-specific training, first-aid, and
cardiopulmonary resuscitation (CPR) may be appropriate at some sites. ARCADIS
field sampling personnel will be well versed in the relevant SOPs and possess the
required skills and experience necessary to successfully complete the desired field
work. ARCADIS personnel responsible for leading sub-slab soil-gas sample collection
activities must have previous sub-slab soil-gas sampling experience.

lll. Health and Safety Considerations

All sampling personnel should review the appropriate health and safety plan (HASP)
and job loss analysis (JLA) prior to beginning work to be aware of all potential hazards
associated with the job site and the specific task. Field sampling must be carefully
conducted to minimize the potential for injury and the spread of hazardous
substances. For sub-slab vapor probe installation, drilling with an electric concrete
impact drill should be done only by personnel with prior experience using such a piece
of equipment and with the appropriate health and safety measures in place as
presented in the JLA. Itis possible to encounter high concentrations of VOCs in sub-
slab soil gas, so the amount of time the borehole remains open should be minimized.
For the same reason, when installing sub-slab probes in spaces with minimal dilution
potential, such as closets, it is advisable to provide local ventilation. Finally, sub-slab
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probe installation should be completed 24 hours in advance or after any indoor air
sampling to avoid cross contamination of the indoor air samples.

3
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IV. Equipment List
The equipment required to install a temporary sub-slab vapor probe is presented
below. Modifications to account for project- or regulatory-specific requirements should

be noted in the accompanying work plan:

e Appropriate personal protective equipment (PPE; as required by the
HASP and the JLA);

e Hammer drill (Hilti, Bosch Hammer, or equilivant);

« 1/2 inch-diameter concrete drill bit (drill bit length contingent on slab
thickness),

e Hand tools including open-end wrench (typically 9/16-inch), pliers,
channel lock pliers, efc;

¢ 1/4-inch OD tubing (Teflon, nylon, or Tefion-lined); Note that Nylaflow
tubing has a somewhat higher background level of BTEX and much
poorer recovery of tirchlorobenzene and naphthalene then Teflon, so
should not be used on sites where these compounds are a concern
(Hayes, 2006).

o Teflon® tape;

o  Work gloves;

e Nitrle gloves;

« Hydrated bentonite, VOC-free modeling clay that complies with ASTM
D4236 (McMaster Carr 6102T11 recommended) or wax to seal drill
hole (see cautions section);

e  Whisk broom and dust pan;

s Bottle brush;

e Ground fault circuit interrupter (GFCI);

e Extension cords rated for amperage required for hammer drill;

« Plastic sheeting; and
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Shop vacuum with clean fine-particle filter.

The equipment required for sub-slab soil gas sample collection is presented below:

1, 3, or B-liter stainless steel SUMMAR® canisters (order at least one
extra, if feasible) (batch certified canisters or individual certified
canisters as required by the project) ;

Flow controllers with in-line particulate filters and vacuum gauges;
flow controllers are pre-calibrated to specified sample duration (e.g.,
30 minutes, 8 hours, 24 hours) or flow rate (e.g., 200 milliliters per
minute [mL/min}); confirm with the laboratory that the flow controller
comes with an in-line particulate filter and pressure gauge (order at
least one extra, if feasible);

Extra 1/4-inch Swagelok front and back compression sleeves;
Swage-Lok fittings;

Decontaminated stainless steel Swagelok or comparable “T” fitting
and needle valve for isolation of purge pump;

Two 3-inch lengths of 1/4-inch OD Teflon tubing;

Stainless steel duplicate “T" fitting provided by the laboratory (if
collecting duplicate [i.e., split] samples);

Portable vacuum pump capable of producing very low flow rates (e.g.,
100 to 200 milliliters per minute [mL/min]); vacuum pump should also

be equipped with a vacuum gauge;

Rotameter or an electric flow sensor if vacuum pump does not have
and accurate flow gauge;

Tracer gas testing supplies if applicable (refer to SOP "Adminstering
Tracer Gas” #416199);

Appropriate-sized open-end wrench (typically 9/16-inch and1/2");
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o Photo lonization Detector (PID) with a lamp of 11.7 eV; detectable to
ppb range (optional);

o Tedlar bag to collect purge air;

¢ Portable weather meter, if appropriate (temperature, barometric
pressure, humidity, etc);

» Quick setting grout or sika flex to seal abandoned holes;
e Chain-of-custody (COC) form;

¢ Sample collection log (attached); and

e Field notebook.

Cautions

The following cautions and field tips should be reviewed and considered prior to
installing or collecting a sub-slab soil gas sample.

When drilling sample collection holes be mindful of utilities that may be in the
area. Always complete utility location, identification and marking before
installing subslab ports as required by the ARCADIS Utility Location Policy
and Procedure. Be aware that public utility locator organizations frequently
do not provide location information within buildings so alternative lines of
evidence must be used. [f the driller is concerned about a particular location,
consult the project manager about moving it to another location. Don’t be
hesitant to use your Stop Work Authority, if something doesn’t seem right stop
and remedy the situation.

Sampling personnel should not handle hazardous substances (such as
gasoline), permanent marking pens, wear/apply fragrances, or smoke
cigarettes/cigars before and/or during the sampling event.

Ensure that the flow controller is pre-calibrated to the proper sample collection
duration (confirm with laboratory). Sample integrity can be compromised if
sample collection is extended to the point that the canister reaches
atmospheric pressure. Sample integrity is maintained if sample collection is
terminated prior to the target duration and a measurable vacuum (e.g., 3-7
inches Hg) remains in the canister when sample collection is terminated. Do
not let sample canister reach atmospheric pressure (e.g., 0-inches Hg).
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Field personnel will properly seal the vapor probe at the slab surface to
prevent leaks of atmosphere into the soil vapor probe during purging and
sampling. Temporary points should be fit snug into the pre-drilled hole using
Teflon® tape or modeling clay and sealed with hydrated bentonite, clay or wax
at the surface. If this is not done properly, the integrity of the sample port may
be compromised.

Modeling clay or other materials used to seal the hole should only be obtained
from an approved ARCADIS source and should not be purchased off the shelf
from an unapproved retail source. Data indicate that some modeling clays
may contain VOCs that can affect sample results.

Itis important to record the canister pressure, start and stop times and sample
identification on a proper field sampling form. Often Summa canisters are
collected over a 24 hour period. The time/pressure should be recorded at the
start of sampling, and then again one or two hours later. It is a good practice
to lightly tap the pressure gauge with your finger before reading it to make
sure it isn't stuck. If the canister is running correctly for a 24 hour period then
the vacuum will have decreased slightly after an hour or two (for example from
29" to 27"). Consult your project manager (PM), risk assessor or air sampling
expert by phone if the Summa canister does not appear to be working

properly.

Ensure that there is still measureable vacuum in the Summa after sampling.
Sometimes the gauges sent from the lab have offset errors, or they stick.

When sampling carefully consider elevation. If your site is over 2,000’ above
sea level or the difference in elevation between your site and your lab is more
than 2,000" then pressure effects will be significant. If you take your samples
at a high elevation they will contain less air for a given ending pressure
reading. High elevation samples analyzed at low elevation will result in more
dilution at the lab, which could affect reporting limits. Conversely low elevation
samples when received at high elevation may appear to not have much
vacuum left in them http://www.uigi.com/Atmos_pressure.html.

If possible, have equipment shipped two to three days before the scheduled
start of the sampling event so that all materials can be checked. Order
replacements if needed.

Requesting extra canisters from the laboratory should also be considered to
ensure that you have enough equipment on site in case of an equipment
failure.






